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1
PULL TEST APPARATUS

CROSS-REFERENCE TO RELAT.
APPLICATION

T
.

This application claims the priority benefit of China appli-
cation serial no. 201210401367.5, filed on Oct. 19, 2012. The
entirety of the above-mentioned patent application 1s hereby
incorporated by reference herein and made a part of this
specification.

BACKGROUND

1. Field of the Disclosure

The disclosure generally relates to a test apparatus, and
more particularly, to a pull test apparatus.

2. Description of Related Art

Benefited from the progress of the semiconductor devices
and the display technology, electronic devices continue
developing toward direction of small size, versatile functions
and easy carrying. The common portable electronic device
includes tablet computer and notebook computer. In general,
the above-mentioned electronic device has a hard disk therein
for users to store data. Taking a notebook computer as an
example, 1n some of the design, a hard disk 1s disposed at a
hard disk fixing structure 1n a notebook computer, and a
handle 1s disposed on the hard disk fixing structure. The user
can make the handle closed at the hard disk fixing structure to
{1x the hard disk in the notebook computer or make the handle
unifolded from the hard disk fixing structure so as to detach
and assemble the hard disk conveniently.

In order to firmly close the handle to the hard disk fixing
structure and allow the user smoothly pulling the handle, a
pull testing 1s performed on the handle so that the force for
unfolding the handle 1s controlled within a proper range. A
conventional pull testing way 1s make a pull wire (for
example, a rope) 1s used to connect a tension meter to the
handle of the hard disk fixing structure, and the tester
unarmed applies a force to the tension meter so that the handle
under the force 1s unfolded from the hard disk fixing structure
and meanwhile, a displayed reading on the tension meter
during unfolding the handle 1s got. Since such testing way 1s
by means of an unarmed pulling the tension meter by the user,
it 1s hard to keep the force-applying direction, the force
amount and the speed of each time close to each other, which
alfects the accuracy of the testing result.

SUMMARY OF THE DISCLOSUR.

L1

Accordingly, the disclosure 1s directed to a pull test appa-
ratus capable of increasing the accuracy of the testing result.

The disclosure provides a pull test apparatus adapted to
perform testing on an object, 1n which the object includes a
main body and a handle, and the handle 1s configured to be
closed to or unfolded from the main body. The pull test
apparatus mncludes a base, a tension meter and at least one
linkage assembly. The object 1s configured to be fixed at the
base. The tension meter 1s movably disposed at the base and
configured to be connected to the handle, 1n which the tension
meter 1s configured to move between a first position and a
second position and the first position 1s between the object
and the second position. The linkage assembly includes an
clastic element and a positioning element. The elastic element
1s connected between the base and the tension meter. The
positioning element 1s disposed at the base, 1n which when the
tension meter resists the elastic force of the elastic element to
move to the first position from the second position, the posi-
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tioning element positions the tension meter at the first posi-
tion, when the positioning element releases the tension meter,
the tension meter moves toward the second position by means
ol the elastic force of the elastic element so as to drive the
handle closed at the main body to be unfolded from the main
body.

In an embodiment of the disclosure, the pull test apparatus
turther includes a pull wire, 1n which the pull wire 1s con-
nected to the tension meter and the tension meter 1s config-
ured to be connected to the handle through the pull wire.

In an embodiment of the disclosure, the handle has at least
one open hole, the pull wire has at least one hook and the hook
1s adapted to go through the open hole and locked at the
handle.

In an embodiment of the disclosure, the linkage assembly
turther includes a rail and a slider. The rail 1s fixed at the base
and the slider 1s fixed at the tension meter and slidably dis-
posed at the rail so that the tension meter 1s slidably disposed
at the base through the slider and the rail.

In an embodiment of the disclosure, the rail has a stopper,
and when the slider slides along a direction to drive the
tension meter reaching the second position, the stopper pre-
vents the slider from continuously sliding along the direction.

In an embodiment of the disclosure, the positioning ele-
ment has at least one positioning portion, and when the ten-
sion meter 1s located at the first position, the positioning
portion extends into the slider to position the tension meter.

In an embodiment of the disclosure, the rail has at least one
slot, and the positioning portion 1s adapted to enter the rail
through the slot and extends into the slider.

In an embodiment of the disclosure, the positioning ele-
ment 1s an elastic sheet, when the tension meter 1s located at
the first position, the positioning portion extends into the
slider by means of the elastic force ol the positioning element;
and when the positioning element 1s pressed by resisting the
clastic force of the positioning element, the positioning por-
tion moves away Irom the slider such that the positioning
clement releases the tension meter.

In an embodiment of the disclosure, the elastic element 1s a
torsion spring and the linkage assembly further includes a
casing, a rack and a gear. The casing 1s fixed at the slider and
encloses the elastic element, 1n which an end of the elastic
clement 1s fixed at the casing to be connected to the tension
meter through the casing and the slider. The rack 1s fixed at the
base. The gear 1s engaged with the rack, in which another end
of the elastic element 1s fixed at the gear to be connected to the
base through the gear and the rack, and when the tension
meter moves to the first position from the second position, the
gear rotates along the rack to drive the elastic element for
storing the elastic potential energy.

In an embodiment of the disclosure, the quantity of the at
least one linkage assembly 1s two, the two linkage assemblies
are respectively located at opposite two sides of the tension
meter, and when the tension meter moves towards the second
position by means of the elastic force of the elastic element,
the two gears synchronously rotate along the two racks.

Based on the description above, 1n the pull test apparatus of
the disclosure, the elastic element 1s connected between the
tension meter and the base. After the elastic element has
clastic potential energy stored therein, the positioning ele-
ment 15 used to position the tension meter. In this way, the user
merely needs to release the positioning of the positioning
clement on the tension meter so as to make the tension meter
move on the base and pull the handle for performing test by
means of the elastic force of the elastic element. After the
handle 1s applied by force to be unfolded from the main body
along with the moving of the tension meter, the user can get a
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reading on the tension meter to accomplish one pull testing.
Since the scheme of positioning the tension meter 1s 1mple-
mented by the positioning element, the initial positions of the
tension meter for testing each time are the same. In the dis-
closure, the tension meter 1s driven by the elastic force of the
clastic element for action to pull the handle, which 1s different
from the prior art where the user unarmed applies a force to
drive the tension meter for pulling the handle, so that the
applied force amounts and the speeds for the testing each time
are the same or more close to each other, which increases the
accuracy ol the testing result.

In order to make the features and advantages of the present
disclosure more comprehensible, the present disclosure is
turther described 1n detail in the following with reference to
the embodiments and the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A-1C are operation tflowcharts of a pull test appa-
ratus according to an embodiment of the disclosure.

FIGS. 2A and 2B are respectively a partial enlarged dia-
gram ol the pull test apparatus 1n FIGS. 1A and 1B.

FIGS. 3A and 3B are respectively a partial enlarged dia-
gram ol the pull test apparatus 1n FIGS. 1A and 1B.

FI1G. 4 1s an exploded diagram of partial parts of the linkage
assembly 1n FIG. 1A.

DESCRIPTION OF THE EMBODIMENTS

FIGS. 1A-1C are operation flowcharts of a pull test appa-
ratus according to an embodiment of the disclosure. Referring
to FIGS. 1A-1C, a pull test apparatus 100 of the embodiment
1s adapted to perform testing on an object 50. The object 50 1s,
tor example, the hard disk fixing structure article 50 used in an
clectronic device such as a notebook computer. The hard disk
fixing structure article 50 includes a main body 32 and a
handle 54. The handle 54 1s adapted to be closed at the main
body 52 as shown by FIGS. 1A and 1B so as to {ix a hard disk
in the main body 32 or to unfold the handle 54 from the main
body 52 as shown by FIG. 1C to facilitate detaching or replac-
ing the hard disk. In other embodiments, the object 50 can be
other appropriate devices with a handle, which the disclosure
1s not limited to.

The pull test apparatus 100 includes a base 110, a tension
meter 120 and at least one linkage assembly 130. The tension
meter 120 1s movably disposed at the base 110 to be adapted
to connect the handle 54. The tension meter 120 1s configured
to move between a first position P1 as shown by FIG. 1B and
a second position P2 as shown by FIGS. 1A and 1C, 1n which
the first position P1 1s located between the object 50 and the
second position P2. The linkage assembly 130 includes an
clastic element 132 and a positioning element 134. The posi-
tioming element 134 1s disposed on the base 110. The elastic
clement 132 1s connected between the base 110 and the ten-
sion meter 120. In the embodiment, the elastic element 132 1s
hidden 1n a casing 130a, so the elastic element 132 1n FIGS.
1A-1C 1s marked with hidden lines.

When the user conducts pull testing, first, the object 50 1s
fixed at the base 110 as shown by FIG. 1A. Next, the tension
meter 120 1s pulled along a direction D1 so that the tension
meter 120 moves to the first position P1 as shown by FIG. 1B
from the second position P2 as shown by FIG. 1A against the
clastic force of the elastic element 132.

Meanwhile, the tension meter 120 i1s connected to the
handle 54. At the time, the linkage assembly 130 positions the
tension meter 120 at the first position P1 and the elastic
clement 132 gets elastic potential energy stored therein.
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When the user allows the positioning element 134 releasing
the tension meter 120, by means of the elastic force of the
elastic element 132, the tension meter 120 moves towards the
second position P2 as shown by FIG. 1C so as to dnive the
handle 54 closed at the main body 52 to be unfolded from the
main body 52.

Under the above-mentioned layout, the pull test apparatus
100 connects the elastic element 132 between the tension
meter 120 and the base 110, and after storing the elastic
potential energy 1n the elastic element 132, the positioning
clement 134 positions the tension meter 120. In this way, the
user merely needs to release the positioning of the positioning
element 134 on the tension meter 120, the tension meter 120
can move on the base 110 and pull the handle 54 to perform
testing by means of the elastic force of the elastic element
132. After the handle 54 1s applied by force along with the
moving of the tension meter 120 so as to be unfolded from the
main body 52, the user can read the reading on the tension
meter 120 to accomplish a pull testing. By means of the
positioning ol the positioning element 134 on the tension
meter 120, the mitial positions of the tension meter 120 for
testing each time are the same. In addition, since the tension
meter 120 1s driven by the elastic force of the elastic element
132 for action to pull the handle 54, which 1s different from
the prior art where the user unarmed applies a force to drive
the tension meter 120 for pulling the handle, so that the
applied force amounts and the speeds for the testing each time
are the same or more close to each other, which increases the
accuracy of the testing result.

The pull test apparatus 100 1n the embodiment further
includes a pull wire 140. The pull wire 140 1s connected to the
tension meter 120 to make the tension meter 120 able to
connect the handle 54 through the pull wire 140 as shown by
FIG. 1B. FIGS. 2A and 2B are respectively a partial enlarged
diagram of the pull test apparatus in FIGS. 1A and 1B. Refer-
ring to FIGS. 2A and 2B, in the embodiment, the handle 54
has at least one open hole 54a (multiple holes are shown 1n the
figure). The pull wire 140 has at least one hook 140a (two
hooks are shown 1n the figure). The hook 1404 1s adapted to go
through the open hole 54a and locked at the handle 54 as
shown by FIG. 2B. By means of the above-mentioned design
of the open hole 544 and the hook 1404, the user can conve-
niently connect the pull wire 140 to the handle 54. In other
embodiments, the pull wire 140 and the handle 54 can be
connected to each other with other appropriate ways, which

the disclosure 1s not limited to.
Referring to FIGS. 1A-1C, 1n the embodiment, the linkage

assembly 130 further includes arail 136 and a slider 138. The
rail 136 is fixed at the base 110, and the slider 138 1s fixed at
the tension meter 120 and movably disposed at the rail 136 to
make the tension meter 120 movably disposed at the base 110
through the slider 138 and the rail 136. The above-mentioned
design of the rail 136 and the slider 138 can ensure the tension
meter 120 moving only along the direction D1 or the direction
D2, which makes the force-applying directions for testing
cach time the same or more close to each other so as to
increase the accuracy of the testing result.

In the embodiment, the rail 136 has a stopper 136a. When
the slider 138 shides along the direction D2 and drives the
tension meter 120 reaching the second position P2 as shown
by FI1G. 1C, the stopper 136a would prevent the slider 138
from continuously sliding along the direction D2 so as to limat
the moving range of the slider 138. The above-mentioned
design of the stopper 1364 1s able to ensure the moving ranges
of the tension meter 120 for testing each time the same or
more close to each other to increase the accuracy of the testing
result.
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FIGS. 3A and 3B are respectively a partial enlarged dia-
gram of the pull test apparatus 1n FIGS. 1A and 1B. Referring
to FIGS. 3A and 3B, the positioning element 134 1n the
embodiment 1s, for example, an elastic sheet and has at least
one positioning portion 134a (two ones are shown 1n the
figure). The rail 136 has at least one slot 1365 (two ones are
shown 1n the figure). As shown by FIG. 3A, the positioning
portion 134a 1s protruded from the slot 1365 by means of the
clastic force ol the positioning element 134. While the tension
meter 120 1s moving towards the first position P1 along the
direction D1 as shown by FIG. 3B from the second position
P2 as shown by FIG. 3A by means of the pulling of the user,
the slider 138 resists the elastic force of the positioning ele-
ment 134 to press down the positioning portion 134a and
smoothly reaches the first position P1. Once the tension meter
120 reaches the first position P1 and the positioning portion
134a 1s aligned with a positioning slot or a positioning hole at
the bottom of the slider 138, the positioning portion 134a
springs up by means of the elastic force of the positioning
clement 134 to enter the rail 136 via the slot 13656 and extend
into the shider 138. In this way, the tension meter 120 is
positioned at the first position P1. The user can presses the
positioning element 134 against the elastic force of the posi-
tioming element 134 to drive the positioning portion 134q and
make the positioning portion 134a downwards depart from
the slider 138 so that the positioning element 134 releases the
tension meter 120. In other embodiments, other appropriate
parts can be used to position and release the tension meter
120, which the disclosure 1s not limited to.

FI1G. 4 1s an exploded diagram of partial parts of the linkage
assembly 1n FIG. 1A. Referring to FIGS. 1A, 3A and 4, in the
embodiment, the elastic element 132 1s a torsion spring. The
linkage assembly 130 further includes a casing 130a, a rack

1306 and a gear 130c¢. The casing 130a 1s fixed at the shider
138 and encloses the elastic element 132. An end of the elastic
clement 132 1s fixed at the fixing portion 1304 of the casing
130a so as to connect the tension meter 120 through the
casing 130a and the slider 138. The rack 1305 1s fixed at the
base 110 and the gear 130c¢ 1s engaged with the rack 13056.
Another end of the elastic element 132 1s fixed at the fixing
portion 130e of the gear 130c¢ so as to connect the base 110
through the gear 130c¢ and the rack 1305. When the tension
meter 120 moves to the first position P1 as shown by FIG. 3B
from the second position P2 as shown by FIG. 3A, the gear
130c would rotate along the rack 13056 along with the moving
of the slider 138 and the casing 130q so as to drive the elastic
clement 132 for storing the elastic potential energy. The
above-mentioned design of the gear 130¢ and the rack 13056
can make the elastic element 132 get elastic potential energy
stored therein along with the moving of the linkage assembly
130 and the slider 138 to increase the operation convenience
of the pull test apparatus 100. When the positioning element
134 releases the tension meter 120 located at the first position
P1 and the tension meter 120 thereby moves towards the
second position P2 by means of the elastic force of the elastic
clement 132 and pulls the handle 54, the gear 130c¢ rotates
along the rack 13056 along with the moving of the slider 138
and the casing 130q. At the time, the elastic element 132
releases the elastic potential energy.

Inthe embodiment, as shown by FIGS. 1A-1C, the quantity
of the linkage assembly 130 1s two, and the two linkage
assemblies 130 are respectively located at opposite two sides
of the tension meter 120. In other words, the elastic element
132, the positioning element 134, the rail 136, the slider 138,
the casing 130q, the rack 1306 and the gear 130c¢ in FIGS. 3A
and 4 are also accordingly and respectively two ones and the
above-mentioned parts 1n pairs are symmetrically located at
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the opposite two sides of the tension meter 120. When the
tension meter 120 moves towards the second position P2 to
pull the handle 54 by means of the elastic forces of the two
clastic elements 132, the two gears 130c¢ synchronously rotate
along the two racks 13056. Meanwhile, the two sliders 138
synchronously slide so that the tension meter 120 gets forces
evenly and stably moves along the direction D2.

In summary, in the pull test apparatus of the disclosure, the
clastic element 1s connected between the tension meter and

the base. After the elastic element has elastic potential energy
stored therein, the positioning element 1s used to position the
tension meter. In this way, the user merely needs to release the
positioning of the positioning element on the tension meter so
as to make the tension meter move on the base and pull the
handle for performing test by means of the elastic force of the
clastic element. After the handle 1s applied by force to be
unfolded from the main body along with the moving of the
tension meter, the user can get a reading on the tension meter
to accomplish one pull testing. Since the scheme of position-
ing the tension meter 1s implemented by the positioning ele-
ment, the mitial positions of the tension meter for testing each
time are the same. In the disclosure, the tension meter 1s
driven by the elastic force of the elastic element for action to
pull the handle, which 1s different from the prior art where the
user unarmed applies a force to drive the tension meter for
pulling the handle, so that the applied force amounts and the
speeds for the testing each time are the same or more close to
cach other, which increases the accuracy of the testing result.
In addition, the scheme of using the rail and the slider to make
the tension meter move and using the stopper on the rail to
limit the moving range of the slider can make the force-
applying directions and the moving ranges of the tension
meter for testing each time the same or more close to each
other, which further increases the accuracy of the testing
result.

It will be apparent to those skilled in the art that the descrip-
tions above are several preferred embodiments of the disclo-
sure only, which does not limit the implementing range of the
disclosure. Various modifications and variations can be made
to the structure of the disclosure without departing from the
scope or spirit of the disclosure. The claim scope of the
disclosure 1s defined by the claims hereinafter.

What 1s claimed 1s:

1. A pull test apparatus, adapted to perform testing on an
object, wherein the object comprises a main body and a
handle, and the handle 1s configured to be closed to or
unfolded from the main body, the pull test apparatus compris-
ng:

a base, wherein the object 1s configured to be fixed at the

base;
a tension meter, movably disposed at the base and config-
ured to be connected to the handle, wherein the tension
meter 1s configured to move between a first position and
a second position and the first position 1s between the
object and the second position; and
at least one linkage assembly, comprising:
an elastic element, connected between the base and the
tension meter; and

a positioning element, disposed at the base, wherein
when the tension meter resists the elastic force of the
clastic element to move to the first position from the
second position, the positioning element positions the
tension meter at the first position, and when the posi-
tioming element releases the tension meter, the tension
meter moves toward the second position by means of
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the elastic force of the elastic element so as to drive the
handle closed at the main body to be unfolded from

the main body.
2. The pull test apparatus as claimed 1n claim 1, further
comprising a pull wire, wherein the pull wire 1s connected to
the tension meter and the tension meter 1s configured to be

connected to the handle through the pull wire.
3. The pull test apparatus as claimed 1in claim 2, wherein the

handle has at least one open hole, the pull wire has atleast one
hook and the hook 1s adapted to go through the open hole and
locked at the handle.

4. The pull test apparatus as claimed 1in claim 1, wherein the
linkage assembly further comprises:

a rail, fixed at the base; and

a slider, fixed at the tension meter and slidably disposed at

the rail so that the tension meter 1s slidably disposed at
the base through the slider and the rail.

5. The pull test apparatus as claimed 1n claim 4, wherein the
rail has a stopper, and when the slider slides along a direction
to drive the tension meter reaching the second position, the
stopper prevents the slider from continuously sliding along
the direction.

6. The pull test apparatus as claimed 1n claim 4, wherein the
positioning element has at least one positioning portion, and
when the tension meter 1s located at the first position, the
positioning portion extends into the slider to position the
tension meter.

7. The pull test apparatus as claimed 1n claim 6, wherein the
rail has atleast one slot, and the positioning portion 1s adapted
to enter the rail through the slot and extends into the slider.
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8. The pull test apparatus as claimed 1n claim 6, wherein the
positioning element 1s an elastic sheet, when the tension
meter 15 located at the first position, the positioning portion
extends into the slider by means of the elastic force of the
positioning element, and when the positioning element 1s
pressed by resisting the elastic force of the positioning ele-
ment, the positioning portion moves away from the shider
such that the positioning element releases the tension meter.

9. The pull test apparatus as claimed in claim 4, wherein the
clastic element 1s a torsion spring and the linkage assembly
turther comprises:

a casing, fixed at the slider and enclosing the elastic ele-
ment, wherein an end of the elastic element 1s fixed at the
casing to be connected to the tension meter through the
casing and the slider;

a rack, fixed at the base; and

a gear, engaged with the rack, wherein another end of the
clastic element 1s fixed at the gear to be connected to the
base through the gear and the rack, and when the tension
meter moves to the first position from the second posi-
tion, the gear rotates along the rack to drive the elastic
clement for storing elastic potential energy.

10. The pull test apparatus as claimed 1n claim 9, wherein
quantity of the at least one linkage assembly 1s two, the two
linkage assemblies are respectively located at opposite two
sides of the tension meter, and when the tension meter moves
towards the second position by means of the elastic force of
the elastic element, the two gears synchronously rotate along
the two racks.
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